Introduction
Thoracic injury is one of the major critical injuries inflicted upon the body that is found to be the primary or a contributing cause of about a quarter of all trauma-related deaths. 1 These objects that penetrate the human body lacerate, disrupt, destroy, and contuse tissue is often associated with a high risk of life-threatening two major vital organs lungs and heart intrathoracic organ injury. It also includes major vessels aorta, vena cava, and pulmonary vessels. 2, 3 The assessment and management of chest injury must be fast. At the beginning of injury, transferring, pre-operation even after and during anesthesia and need to admit to the intensive care unit (ICU) with moderate or severe chest injuries. 4 When a patient complains from chest injury, and it is associated with the open airway and difficulty breathing has a tension requires rapid decompression and the insertion of a chest tube. 5 Keneally and Szpisja reported in their study that was conducted in Iraq and Afghanistan in 2013 that penetrating injuries were the most common mechanism of injury as 10% of the injured patients in military operations sustained a thoracic injury with a mortality rate of 10.5%. 6 A cross-sectional study conducted by the Mohammad Zade et al. in Iran showed that complained 67% of chest injury victims had suffered from blunt trauma, and hemothorax was the most frequent complication. 7 Demirhan et al. reported in their retrospective study during 10-years management and clinical outcome in Turkey that out of 4205 cases, 34% of the blunt injury were related to penetrating injury. 8 Another study by Karaca et al. showed that among 142 patients; 90.1% were male, the mean age was 36 years, 99.4% had penetrating trauma hemothorax, and lung injuries were detected in 40%. 9 Aldahmashi 2015 in his retrospective study of 275 chest trauma cases in Yemen, reported that penetrating thoracic injuries represented 49%, and 96.3% of the cases needed for intercostal tube and thoracotomy, 78.6% complained of dyspnea, 17% had hemorrhagic shock, 22.2% were extrathoracic injuries, only 3.3% had spinal cord injuries, 6.2% had brain injury, and 4.4% had intra-peritoneal injuries. 10 In the prospective study of Atri et al. that included 2571 patients, 60% had a rib fracture, 51.7% had hemopneumothorax, 37.9% had surgical emphysema, 10.4% had lung contusion, 6.2% had flail chest, and 48.8% had associated injuries. 11 According to a variety of references mentioned above, chest injury is one of the most serious and fatal injuries in the human body, especially penetrating the chest by bullet, shell, and mine. Therefore, this study aimed to identify the patterns and outcomes of war-related penetrating chest injuries admitted to the Emergency Management Center hospital during the Islamic State in Iraq and Syria (ISIS) conflict.
Methods
cases of chest injury were registered at EMC that were admitted and remained at EMC in Erbil City for treatment during this period. Tool A questionnaire consisting of three parts was designed based on the information of the patients records. Part 1 included four questions about the socio-demographic characteristics; age, gender, ethnicity, and geographical area of injury. Part 2 consisted of seven clinical characteristics of injury; cause of injury, mechanism of injury, care before admission to the Emergency Hospital, provider of care before admission to the Emergency Hospital, mode of transport to the Emergency Hospital, medical history, and another injury. Part 3 was related to the outcome characteristics of injury; doing the operation, name of the operation, postoperative complications, and the name of complications.
Data collection
Data was collected from the statistical department of EMC by reviewing the records of the patients from June 2014 to July 2017.
Ethical aspects
The study protocol was approved by the Research Ethics Committee at the College of Medicine, Hawler Medical University. Institutional permission was obtained from the EMC to getting information from the Statistics Department of EMC.
Data analysis
Data were analyzed by the statistical package for the social sciences (version 23). Both descriptive and inferential statistics were used. Descriptive statistics involved calculating frequencies and percentages. For inferential statistics, the participants were categorized into those having the development of complications and no complications. The association between the demographic and clinical characteristics of the study participants and the development of complications of the patients was assessed by using the Chi-square test. A P value of ≤0.05 was Design and setting A retrospective study was carried out from the Emergency Management Centre (EMC) in Erbil City. We received the data from the Statistics Department of EMC.
Participants
The data was collected from the Statistics Department of EMC. We received the information of all patients that were admitted to the EMC in Erbil City between 1 st Jun 2014 and July 2017. A total of 154 considered statistically significant. Table 1 shows that the majority of the victims (61%) were within the age group 15 -30 years old. The mean age (SD) of the patients was 25.75 ± 11.567 years (range 3-68 years). Most patients were male (85.1%). The majority of victims (72.1%) were Kurds. Most of the victims (40.9%) were injured outside of Erbil governorate. Hospital. Regarding the mode of transport of patients to Emergency Hospital, the majority were transported by ambulance (84.4%). Regarding the medical history, the majority of them (96.1%) were healthy before the injury. Most injured patients (66.9%) did not have another injury, but 33.1% had another injury in another area of the body. Table 2 shows that the primary cause of injury of the patients was bullet injury, which represented 74.7%. The mechanism of injury for most of them (75.3%) was a gunshot. Most of the sample (87%) received first aid before admission to the Emergency Hospital. Most of them (64%) received care from the Directorate of Health before admission to the Emergency 11 Thoracic injured patients need to immediate transferring into the nearest Emergency Management Service to be treated at the minimal on-scene time. 2 The majority of the study samples were within the age group of 15-30 years old, and most patients were male. In every war, the majority of cases may be young and male fighters because most areas of the world the event happened among young people, and they were active and ready to do everything in their daily life especially warfare. The study agreed with many studies. 2, [12] [13] [14] [15] [16] The primary ethnic group of the study sample was Kurds because of the majority of the Erbil population was Kurdish people. About geographical area of injury mostly was injured from outside of Erbil governorate, which is mainly due to the war with the ISIS was happened in the Mosul and around Erbil city and the mainly of the injured cases transferred to the Erbil because of the nearest place to the event. The major cause of injury was bullet injury followed by shell injury, while the mechanism of injury was mostly gunshot followed by blast injury. The study participants were injured cases during the ISIS related war in Iraq from 2014 to 2017.The findings of this study are similar to Ali, and Gali study, who demonstrated that the major mechanism of injury was gunshot and blast injuries. 17 It also agrees with Mohan and Mohan study that showed that the high-velocity gun shot was associated with a larger area of lung parenchyma that leads to a higher incidence of empyema. 18 However, the study disagrees with the observational prospective analytical study of Saeed et al.
Results
from Sudan who observed that the lowest mode of trauma was gunshot injury. 19 Most of the study sample received medical services like first aid before reaching the EMC, and this serviced was primarily provided by the Erbil Directorate of Health.
According to the plan of Erbil Directorate of Health, medical service teams exist in the center of Erbil city and around it. They provide first aid for all events and transfer the victims to the emergency by ambulance. This result agrees with Sheffy et al. study, which emphasized the importance of the time interval between incident and arrival at tertiary care centers, and during the first crucial hour after injury, many patients are being treated by emergency medical services providers or in the emergencydepartment. 20 Regarding the medical history of the patients, the majority of victims were healthy before the injury as most of them were young as we collected our data during the ISIS related war in Iraq. War usually involves young and healthy persons. Lugo et al. reported in their systematic review study that the first step to be taken during injury is to receive a complete and detailed of review history of the case especially medical history, because of the direct effect on the immediate, comprehensive management during traumatic injury. 5 The majority of the study sample had operations, and the commonest type of procedure was chest tube, as with resuscitation penetrating chest injuries need chest drain to relieve hemo-pneumothorax, and to prevent 436 cardiac arrest, brain death, and respiratory failure, and pulmonary embolism. These deaths might be due to associated injuries and late arrival to the hospital and poor prehospital care. The low mortality is probably related to having the majority of victims arrived at EMC had no major organ injuries like heart, great vessels as difficult for such cases to reach hospital especially outside Erbil and also the majority of cases young and fit and other reason prehospital care and resuscitation. These findings agree with a quantitative analysis of the literature that was conducted by Bouzat et al. in France, which reported only one death related to neurological deficit. 25 However, our findings disagree with the Peleg et al. study, which showed that 80% of deaths among the penetrating chest injury terror victims occurred within the first 24 hours of hospitalization. 26 They also disagree with the retrospective study of Kumar et al. who reported that the majority of the victims of the penetrating chest injuries caused by firearms or sharp pointed weapons had died on the spot or within three hours. 27 This study showed that there was no statistically significant relationship between the demographic and clinical characteristics of the study with the development of complications except the development of complications with other injuries. This result could be due to low postoperative complications. The result of this study was supported by the retrospective study of Tsai et al. 2017 from Taiwan, who reported no significant relationship between all inter-group differences. 16 This result also agrees with the retrospective, cross-sectional study of the Moodley from South Africa, who reported no statistically significant difference between demographic characteristics of penetrating chest injured patients or presenting factors with the severity of the injury. 28 However, it disagrees with a previous retrospective study, in which a statistically significant difference was found between the complications like mortality rates and ongoing complications as in our study only 21.4%. The result of this study was similar to the retrospective study of Chrysou et al., who reported that more than half of 110 polytrauma patients with blunt chest injury required a chest tube. 21 It also supported by a retrospective review study conducted by Ali and Gali, 2004 on 78 patients over a three-year period in Maiduguri, Nigeria; The majority of their study sample required only chest tube as definitive treatment. 17 The result was also supported by Pramod et al. study, which reported that only a small size of chest injury patients are managed conservatively without the need for a chest tube. 22 The majority of the study group did not have any complications from the operation. Of those who developed complications, the major complication was empyema thoracic. Most of the study participants were healthy before the injury and received first aid during injury as soon as possible. The result was similar to Saeed et al. study, which reported a low complication rate among chest injured patients (10.7%). 19 Around 21% of the study sample complained of some complications, mainly empyema thoracic. This result was supported by Mohan and Mohan study, who reported an association between the high-velocity gunshot wounds with lung parenchyma contusion leading to a higher incidence of empyema. 18 However, the result disagrees with Pramod et al., Freixinet et al., and Elmali et al. studies that showed that the major complication of penetrating chest injuries was hemothorax. 13, 23, 24 The majority of the study sample completed the hospital care, then discharged from the hospital. This result was similar to the results of Dodia and Sansiya, who found that the majority of the study sample stayed at the hospital to complete medical care. 2 Furthermore, it agrees with the prospective study of Kahn et al., in which all the 114 consecutive patients with chest trauma completed the hospital care and had a hospital stay of 8-76 days. 15 Only three cases of the study deceased during the hospital stay by penetrating injuries, and a significant difference was found between thoracic injury with other organ injuries. 8
Conclusion
During the ISIS related war in Iraq from 2014 to 2017, penetrating chest injuries by gunshot increased. Most victims were male, young, and Kurds. Most cases were treated only by chest drain; few needed thoracotomy. The mortality and morbidity were low, and the majority of cases had pre -hospital care by the emergency service teams belonging to Erbil Directorate of Health. Most of the injuries were healthy and without a prior medical problem and not associated with multiple trauma. EMC provides suitable medical services by receiving cases and inserting a chest drain as soon as possible and thoracotomy for selected cases. All mortality cases were related to multi-trauma and late arrival and poor recitations before admission to EMC.
